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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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I) E3 Responsive to communication(s) filed on 21 March 2007 . 
2a)D This action is FINAL. 2b)M This action is non-final. 
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Application Papers 
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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The rejections to the claims made under 35 U.S.C. 1 12 are withdrawn, due to the 
amendments submitted 3/21/07. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-42 are rejected under 35 U.S.C. 102(b) as being anticipated by King et 
al., US Patent 6,530,004. 

4. With respect to claim 1 , King teaches a method, comprising: 

providing a source map indicating blocks of data striped across a first plurality of 
storage units and a destination map indicating blocks of data striped across a second 
plurality of storage units, wherein data is migrated from stripes indicated in the source 
map to corresponding stripes indicated in the destination map, in col. 5, lines 35-50 
which describes a particular source map to destination map shown in fig. 5; and 

5. in response to determining that the source stripe and the destination stripe 
occupy a same physical location on the storage units, writing the data from a source 
stripe to a copy area and writing the data from the copy area to a corresponding 
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destination stripe, in col. 8, line 40, through col. 9, line 7. Referring to the related fig. 
6A, the destructive zone is identified as stripe numbers "0" through "B." The stripes in 
the destructive zone, that is, the stripes occupying the same locations in the expansion, 
are the stripes that are copied through the backup buffer, as disclosed in the cited 
section. 

6. With respect to claim 2, King teaches the method of claim 1 , further comprising: 
determining units of operation, wherein one unit of operation comprises one stripe 
indicated in the source map to migrate to one stripe indicated in the destination map, 
wherein the data is migrated by processing the units of operation, in col. 5, lines 26-27. 

7. With respect to claim 3, King teaches the method of claim 2, further comprising: 
locking data in one source stripe in one unit of operation currently being migrated; and 
unlocking the locked data after completing the migration of the source data in the unit of 
operation, in col. 5, lines 26-30. 

8. With respect to claim 4, King teaches the method of claim 2, further comprising: 
indicating a number of a current unit of operation being processed; and indicating data 
is being copied through the copy area in response to determining that the source stripe 
and destination stripe involved in the current unit of operation occupy the same physical 
locations, in col. 7, lines 13-25. 

9. With respect to claim 5, King teaches the method of claim 4, further comprising: 
incrementing the current unit of operation in response to completing copying the source 
stripe to the destination stripe for one unit of operation; and indicating data is not being 
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copied through the copy area in response to completing copying the source stripe to the 
destination stripe for one unit of operation, in col. 5, lines 26-30. 

10. With respect to claim 6, King teaches the method of claim 4, further comprising: 
determining whether data is indicated as being copied through the copy area 

after recovering from a failure, in col. 1, line 51 through col. 2, line 11; 

writing the data from the copy area to the destination stripe in the indicated 
current unit of operation in response to determining that the data is indicated as being 
copied through the copy area, in col. 5, lines 4-30; and 

continuing processing the units of operation to complete the migration of the 
source stripes to the destination stripes, in col. 5, lines 26-34. 

1 1 . With respect to claim 7, King teaches the method of claim 1 , further comprising: 
determining a depth of a source volume including the source stripes and a depth 

of a destination volume including the destination the destination stripes, in col. 5, line 51 
through col. 6, line 14; 

writing the source stripes in descending order from one source stripe at a first 
physical location of the source volume to the destination stripes in response to 
determining that the destination volume depth exceeds the source volume depth, in col. 
6, line 53 through col. 7, line 12; and 

writing the source stripes in ascending order from one source stripe at a last 
physical location of the source volume to the destination stripes in response to 
determining that the destination volume depth does not exceed the source volume 
depth, in col. 6, lines 15-52. 
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12. With respect to claim 8, King teaches the method of claim 1 , further comprising: 
determining whether an overlap comprising the source stripe and destination stripe 
occupying the same physical location is impermissible; and aborting the migration in 
response to determining that the overlap is impermissible, in col. 4, lines 50-57. 

13. With respect to claim 9, King teaches the method of claim 8, wherein determining 
whether the overlap is impermissible comprises: determining a depth of a source 
volume including the source stripes and a depth of a destination volume including the 
destination stripes; determining a source physical location on one storage unit of a first 
block in a first stripe in the destination volume and a destination physical location on 
one storage unit of a first block in a first stripe in the source volume; and determining 
that the migration is impermissible in response to determining: (1) that the destination 
volume depth is less than or equal to the source volume depth and the destination 
physical location is greater than the source physical location or (2) that the destination 
volume depth is greater than the source volume depth and the destination physical 
location is less than the source physical location, in col. 5, line 51 through col. 7, line 12. 

14. With respect to claim 10, King teaches the method of claim 1 , wherein a number 
of the first plurality of storage units is different than a number of the second plurality of 
storage units, in col. 7, lines 50-55. 

1 5. With respect to claim 1 1 , King teaches the method of claim 1 , further comprising: 
detecting a failure of one of the first plurality of storage units, in col. 1 , lines 51- 

57; 
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rebuilding data from the failed storage units using parity data on the first plurality 
of storage units that did not fail, wherein the migration is performed to transfer the 
rebuilt data and the data in the first plurality of storage units that did not fail to the 
second plurality of storage units including the storage units of the first plurality that 
survived, in col. 5, lines 35-50. 

16. With respect to claim 12, King teaches the method of claim 1 , wherein the 
storage units comprise magnetic hard disk drives and wherein a Redundant Array of 
Independent Disk (RAID) algorithm is used to stripe the data to the disks, in col. 1, lines 
25-39. 

17. With respect to claim 39, King teaches the method of claim 1 , further comprising: 
copying the source stripe directly to the destination stripe in response to determining 
that the source stripe and the destination stripe do not occupy the same physical 
location on the storage units, in col. 8, line 40, through col. 9, line 7, where only the 
stripes in the destructive zone go through the backup buffer. 

18. With respect to claims 1 3-23 and 40, Applicant claims a system that corresponds 
to the method of claims 1-1 1 and 39, and is therefore rejected using similar logic. 

1 9. With respect to claims 24-26 and 41 , Applicant claims a system that corresponds 
to the method of claims 1 , 4, 12 and 39, and is therefore rejected using similar logic. 

20. With respect to claims 27-38, Applicant claims an article of manufacture that 
corresponds to the method of claims 1-12 and is therefore rejected using similar logic. 
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Response to Arguments 

21 . Applicant's arguments filed 3/21/07 have been fully considered and the Examiner 
has accordingly adjusted the cited passage of King for the independent claim 1 . The 
examiner's prior rejection pointed to the case where the delta value equals zero, instead 
of pointing to the section which describes that data in the destructive zone is copied 
through a backup buffer, regardless of whether the delta value is zero or not. The 
examiner cites the example in col. 8, line 40 through col. 9, line 7, and the associated 
fig. 6A as an example of how King teaches this. The Applicant contends that King 
doesn't make the determination of whether a particular source strip occupies the same 
location as a particular destination stripe; rather that King only makes the determination 
that a source stripe lies in the destructive zone (pages 13-16). However, in the simplest 
case, when there is only one stripe on the source volume, this is in fact the case. 
Referring to fig. 6A, if the source storage units only contain stripe 0, the destructive 
zone is stripe 0, and is copied through the backup buffer. Therefore, you are 
determining that the source stripe and the destination stripe occupy a same physical 
location on the storage units, writing the data from a source stripe to a copy area and 
writing the data from the copy area to a corresponding destination stripe. 
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Conclusion 



22. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ryan Dare whose telephone number is (571)272-4069. 
The examiner can normally be reached on Mon-Fri 9:30-6. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on (571)272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Ryan Dare/ 
Ryan Dare 

August 18, 2007 .1 
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